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FIELDBUS CONNECTING SYSTEM FOR ACTUATORS OR SENSORS 



Background of the Invention : 
Field of the Invention : 
The invention relates to a connecting system for connecting 
sensors or actuators to a fieldbus. 

In automation systems, fieldbuses are used for connecting 
sensors or actuators to input/output apparatuses of control 
and regulation devices. A large number of different 
fieldbuses are commercially available and, as a consequence, 
there are a correspondingly large number of f ieldbus-specif ic 
fieldbus interface circuits to which actuators or sensors can 
be connected. 

Sensors are used in automation systems for detecting process 
variables. A wide range of sensor types are used that, in the 
simplest case, supply only a binary signal, but that can also 
supply a number of digital or analogue signals. The wide 
range of actuators is similar, and these may be simple 
switching devices or else, for example, frequency converters 
with control functions. 

Users of sensors or actuators desire to be able to use such 
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products universally, that is to say, to allow them to be 
connected to any desired fieldbus, or for them at least to be 
available in a different configuration for connection to 
different fieldbuses. For universal applicability, a 
5 configuration having a number of fieldbus interface circuits 
would be required in sensors or actuators. Such a 
configuration is impossible for cost and space reasons. The 
provision of sensors or actuators with different fieldbus 
Q connections would involve considerable effort for the 
10 ''[f supplier. 

Summary of the Invention : 

It is accordingly an object of the invention to provide a 

■ J 1 

m fieldbus connecting system for actuators or sensors that 
15Q overcomes the hereinaf ore-mentioned disadvantages of the 
heretofore -known devices of this general type and that 
specifies a system for connecting sensors or actuators of 
different complexity to different fieldbus systems that can be 
produced with relatively little additional effort. 

20 

With the foregoing and other objects in view, there is 
provided, in accordance with the invention, a modular 
connecting system for connecting an external device to a 
fieldbus system, including a f ieldbus-specif ic fieldbus 
2 5 interface circuit and a fieldbus -independent interface device 
connected to the interface circuit. The interface device has 
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operating modes and is to be selectively connected to an 
external device including sensor and/or actuators having 
varying degrees of complexity- The interface device connects 
the external device to the interface circuit during parallel 
5 signal transmission and serial signal transmission. The 

interface device is programmed to autonomously check a type of 
the external device connected to the interface device and to 
select an appropriate subset of the operating modes for the 
type of the external device. 

log 

In the connecting system for connection of sensors or 
Ql actuators to a fieldbus interface circuit of a respective 
:= fieldbus system according to the invention, the fieldbus 

interface circuit has an upstream interface device, to which 

15^=n simple or complex sensors or actuators can optionally be 
connected. The interface device is set up to check 
autonomously what type of sensor or actuator is connected, and 
to select an appropriate operating mode for it. The check is 
carried out by a test message that the interface device sends 

20 to the connected actuator or sensor. 

As a linking element, the interface device thus allows both 
simple and complex standardized sensors or actuators to be 
connected to different, likewise standardized, bus interface 
25 circuits. 
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In accordance with another feature of the invention, the 
operating modes include a first operating mode and a second 
operating mode, and the interface device has an electronic 
circuit programmed to set up the interface device by selecting 
5 one of the first and second operating modes. 

In accordance with a further feature of the invention, the 
electronic circuit is a microcontroller. 

lOvS In accordance with an added feature of the invention, the 

operating modes include a first operating mode for parallel 

]Z signal input, and a second operating mode for serial signal 
input, the interface device receives an operating voltage, and 

;=fi the interface device is programmed to operate in the second 
l^Lfl operating mode when the operating voltage is switched on, to 

i==i send a serial test message to the external device connected to 
the interface device and to wait for a response from the 
external device, and to switch to the first operating mode if 
the response is not received by the interface device. 

20 

In accordance with an additional feature of the invention, 
there is provided a fieldbus plug- in apparatus and the 
interface device is integrated in the fieldbus plug- in 
apparatus . 

25 

In accordance with yet another feature of the invention, the 
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interface device is programmed to output a serial output 
signal in all of the operating modes. 

In accordance with yet a further feature of the invention, the 
5 interface device directly connects to the external device by a 
standard plug- in apparatus having a standardized connector 
wiring . 

In accordance with yet an added feature of the invention, 
lojfi there is provided a standard plug- in apparatus having a 
standardized connector wiring, and the interface device 
M directly connects to the external device by the standard plug- 
in apparatus. 

15; ;J With the objects of the invention in view, there is also 
provided a modular connecting system for connecting an 
external device to at least one fieldbus cable of a fieldbus 
system, the connecting system including a fieldbus plug to be 
removably connected to the a fieldbus cable. The fieldbus 

20 plug has a f ieldbus-specif ic fieldbus interface circuit to be 
connected to a fieldbus cable, and a fieldbus- independent 
interface device connected to the interface circuit. The 
interface device has operating modes and is to be selectively 
connected to an external device. The interface device 

2 5 connects the external device to the interface circuit during 
parallel signal transmission and serial signal transmission. 
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The interface device is programmed to autonomously check a 
type of the external device connected to the interface device 
and to select an appropriate subset of the operating modes for 
the type of the external device. 

5 

With the objects of the invention in view, in a fieldbus 
system having at least one f ieldbus-specif ic fieldbus 
interface circuit, there is also provided a modular connecting 
... system for connecting an external device to the fieldbus 

10^ system, the connecting system including a fieldbus - independent 
Uk interface device connected to the interface circuit. The 

interface device has operating modes and i's to be selectively 
connected to the external device. The interface device 
connects the external device to the interface circuit during 

15!::: parallel signal transmission and serial signal transmission. 
The interface device is programmed to autonomously check a 
type of the external device connected to the interface device 
and to select an appropriate subset of the operating modes for 
the type of the external device . 

20 

With the objects of the invention in view, there is also 
provided a modular connecting system for a fieldbus system, 
including a f ieldbus-specif ic fieldbus interface circuit, a 
fieldbus -independent interface device connected to the 
2 5 interface circuit, and sensors and actuators having types and 
varying degrees of complexity. The interface device has 
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operating modes and is selectively connected to a sensor or 
actuator. The interface device connects the sensor or 
actuator to the interface circuit during parallel signal 
transmission and serial signal transmission. The interface 
5 device is programmed to autonomously check a type of the one 
of the sensors and the actuators connected to the interface 
device and to select an appropriate subset of the operating 
modes for the type of the sensors and the actuators . 

1 t 

loJfi Other features that are considered as characteristic for the 
v=) invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
embodied in a fieldbus connecting system for actuators or 
IsIfS sensors, it is, nevertheless, not intended to be limited to 
CI the details shown because various modifications and structural 
changes may be made therein without departing from the spirit 
of the invention and within the scope and range of equivalents 
of the claims. 

20 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof, will be best understood from the following 
description of specific embodiments when read in connection 
2 5 with the accompanying drawings. 
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Brief Description of the Drawings : 

FIG. 1 is a block circuit diagram of an interface 
configuration according to the invention; and 

5 FIG. 2 shows an embodiment of the configuration of FIG. 1. 

Description of the Preferred Embodiments : 

In all the figures of the drawing, sub- features and integral 
parts that correspond to one another bear the same reference 
l<^i symbol in each case. 

m Referring now to the figures of the drawings in detail and 
:i first, particularly to FIG. 1 thereof, there is shown a block 
i=n circuit diagram of an interface device 34 in which a defined 
15^ neutral interface, that is to say, an interface that is 

independent of the respective fieldbus system, is implemented 
using an electronic circuit, for example, a microprocessor or 
microcontroller. The interface device 34 is upstream of a 
f ieldbus-specif ic fieldbus interface circuit 30, to which 
2 0 lines of a fieldbus 31 can be connected. Both simple sensors 
1 or actuators 2 as well as complex sensors 10 or actuators 20 
can optionally be connected to the interface device 34. The 
method of operation of such a configuration will be explained 
in the following text, with reference to FIG. 2. 

25 

FIG. 2 shows an example configuration, in which a fieldbus 
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plug-in apparatus 40 is used. The fieldbus plug-in apparatus 
40 contains electronic devices for providing a fieldbus 
interface circuit 30, to which two fieldbus cables of a 
fieldbus 31 can be connected, and for providing a fieldbus 
5 independent interface device 34. The fieldbus plug- in 

apparatus 40 also has a five -pole standard plug- in apparatus 
4, to which a sensor 1 or 10, or an actuator 2 or 20, can 
optionally be connected. 

: r% 

\:t} 

if© The interface device 34 is set up to operate optionally in two 
M operating modes; namely, in a first operating mode that is 

■r-J 

i!n referred to as Mode 1 and in a second operating mode that is 
referred to as Mode 2. In Mode 1, two digital signals can be 

!Jf read and one digital signal can be output in a parallel mode. 
In Mode 2, signals can be input and output in a serial mode. 
The interface device 34 is also set up to select the 
appropriate operating mode autonomously, once an actuator or a 
sensor has been connected. To autonomously select the mode, 
once the interface device 34 has been switched on, the 

20 interface device 34 first sends a serial test message in Mode 
2 to the connected appliance 1, 2, 10, or 20, and waits for a 
response message. If no such response arrives, the interface 
device 34 changes to Mode 1. The illustration in FIG. 2 shows 
that, for example, a simple sensor 1 causes Mode 1 to be 

25 selected, and a complex actuator 20 causes Mode 2 to be 
selected. The respectively appropriate signals are, 
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therefore, applied to the plug connections, these being 
defined in Standards. In principle, it is possible to set up 
the interface device to distinguish between more than two 
operating modes, depending on the response to the transmitted 
test message. 

A major advantage provided by the invention is that the 
standard plug connection 4 that is provided on the fieldbus 
plug- in apparatus 40, in conjunction with the automated 
selection of Mode 1, allows direct connection, for example, of 
inductive proximity switches in a plug- in configuration as 
sensors, whose connection sequence and connector wiring are 
standardized. Simple switching devices or switchgear 
combinations likewise use Mode 1. Mode 2 is used for 
actuators and sensors having a wider range of signals in 
which, in addition to simple binary signals, digitized 
analogue values or parameters can also be transmitted. 



